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ABSTRACT

Objectives: The objective of the study was to quantify the time it takes to return to baseline ambulatory status after breast reconstruction using
actigraphy devices.

Methods: Actigraphy devices were used to evaluate preoperative and postoperative physical activity levels in patients undergoing autologous breast
reconstruction at a tertiary care institution. Steps and resting heart rate (HR) were used as metrics of physical activity and physiological state.
“Baseline” physical activity was defined by the average daily step count during the 14 days before surgery. “Return to baseline” occurred when the
7-day daily step average was greater than or equal to 95% of their baseline steps. SPSS (version 22.0) was used for analysis.

Results: From May 2020 to April 2021, 30 patients were enrolled in the study before deep inferior epigastric perforator breast reconstruction.
The mean age was 49.2 years and mean body mass index was 28.6. This cohort averaged 7918+3271 pre-operative steps. Two patients returned to
baseline activity by post-operative day 28. In total, eight patients returned by postoperative week 8. Pre-operative resting HR average was 73.4+9.33
beats/min. Actigraphy data demonstrated an initial decrease in activity, increase in sleep variability and increased HR that approached the patients’
pre-operative normalized data as they recovered over time.

Conclusions: These data demonstrate that actigraphy data would be of interest to patients making breast reconstruction decisions and that the data
can be successfully collected to inform decision-making. These findings indicate that surgeons may underestimate the impact of surgery on physical
decline and, consequently, may undertreat with venous thromboembolism prophylaxis.
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INTRODUCTION

Breasts are important anatomical structures that symbolize
femininity for women. Symmetry, natural shape, and proper size
are biologically and aesthetically important. An extremely large
breast size may lead to difficulties in daily life and studies have
demonstrated that physical weight and psychological factors may
cause an altered skeletal posture [1-3]. Moreover, many studies have
reported that having both breasts is important in maintaining a
center of gravity and stable posture [4]. In the treatment of unilateral
breast cancer, oncological safety is the primary goal; however, breast
reconstruction surgery to esthetically resemble the natural look of
the contralateral healthy breast is also essential. In several studies,
it was reported that scoliosis of the spine may be induced when
only mastectomy is performed unilaterally [5,6]. Moreover, recent
studies have reported that immediate breast reconstruction leads to
decreased postoperative postural change compared to mastectomy-
only [6]. When selecting the appropriate method of immediate breast
reconstruction (autologous tissue transfer, direct-to-implant, and
tissue expander), various factors such as the patient’s biotype, breast
shape, size, other comorbidities, and preference are considered [7].
Among the many surgical methods, unilateral autologous tissue
transfer of the latissimus dorsi (LD) flap, which is the most commonly
used autologous tissue, is a common breast reconstruction method
in patients with a small-to-moderate breast size in Asian. Studies
have reported the functional outcomes of this method [8]; however,
there are only a few reports on how reconstruction correlates with
alteration in skeletal posture. The purpose of this study was to
examine postural and functional changes after breast reconstruction
after using actigraphy devices.

METHODS

From May 2020 to April 2021, an experimental group of 30 patients
who underwent breast reconstruction using a LD flap immediately after
mastectomy were enrolled. Patients’ characteristics (age, body mass
index [BMI], excised mass weight, etc.) were collected preoperatively.
The study was conducted in accordance with the Declaration of Helsinki
(as revised in 2013). The Institutional Review Board of Kyungpook
National University Chilgok Hospital (No. 2018-02-007-003) approved
this prospective study and all patients provided informed consent
to have their data recorded, analyzed, and published for research
purposes.

This prospective randomized study included patients (I) with
diagnosed breast cancer, (II) who underwent immediate reconstruction
after a breast cancer operation or received a mastectomy only, and
(III) were aged 30-60 years at the time of the operation. This study
excluded patients (I) diagnosed with advanced-stage III or IV breast
cancer, (II) who were unable to answer the self-questionnaire due to
cognitive impairment, (III) with a history of neurologic disorders or
musculoskeletal problems on the trunk and the upper extremity, and
(IV) with a history of alcohol or drug abuse surgery. “Return to baseline”
occurred when the 7-day daily step average was 295% of their baseline
steps. SPSS (version 22.0) was used for analysis.

Women undergoing immediate free flap or pre-pectoral tissue expander
placement after early stage breast cancer (Stage 0-II), who would
not require axillary dissection, who owned a smartphone, had WiFj,
and were willing to wear a smart watch were eligible for inclusion.
Recruitment occurred during a reconstructive consultation 2-3 weeks



Prusty

after receiving their breast cancer diagnosis. The Sensus application
(Sensus Mobile UVA Apps LLC, Charlottesville, VA) and the Microsoft
Band 2 (Microsoft Corporation, Redmond, WA) smart watch were used
to measure patient recovery at 1Hz measurement frequency combined
with hourly and daily step and sleep measures from the Microsoft
Health application. Each patient wore an actigraphy device for a
2-week baseline period followed by a 3-month post-operative period
to assess short-term recovery normalized to the patient’s individual
pre-operative data. Patient diaries were kept to help interpret the daily
activities reflected by the actigraphy devices.

RESULTS

Table 1 actigraphy devices were worn by eight women undergoing
immediate implant-based breast reconstruction and eight women
undergoing immediate flap reconstruction. Mean age in both groups
was 49.2 years and 48.6 years which is comparable (p>0.05). As per
BMI range patients with expander replacement has normal BMI while
those with free flap have higher BMI suggest overweight patients. And
this was statistically significant (p<0.05). Six patients showed smoking
while those taken prior radiation, adjuvant chemotherapy, and radiation
undergoes free flap reconstruction.

Fig. 1, Post-operative steps taken after free flap breast reconstruction
normalized to 2 week lead-in pre-operative data. Significant early
decease in activity with reported pain index 6-10.Step frequency
approached pre-operative baseline of 4809 steps per day or 2 miles
travelled by Day 21. At 1 week appointment, patient was walking
about the 1% floor of their house. At 1 month post-operative visit,
she was performing all activities of daily living including walks in the
neighborhood.

Fig. 2 pre- and post-operative total and restful sleep hours after bilateral
tissue expander placement increased variability in total and restful
sleep hours over POD 1-19. Patient endorsed 3 weeks of narcoticuse
and daytime naps and then returned to a diurnal schedule similar to
baseline after that period.

Fig. 3 heart variability decreases as exhibited by shorter box plots
and narrower trend lines of heart rate (HR) range for first 4 days after
surgery with patient documenting narcotic use for 7 days. Heart rate
variability increases as calculated activity index increases over POD
5-13 and again POD 14-55.

DISCUSSION

Actigraphy data demonstrated a measurable decline in activity and
HR variability as well as an increase in sleep variability after breast
reconstruction that returned to patient normalized.

Baseline over a short-term recovery period. At present, reconstructive
surgery consultations tend to focus on perioperative surgical risks,
long-term esthetics, and revision rates with reportable data limited
to subjective questionnaires [9]. By combining objective actigraphy
data from women after reconstruction with subjective survey data,
clinicians may provide a comprehensive picture of post-operative
recovery focusing on outcome variables valued by patient [10-12].
Fortunately, an interest in studying real-time patient data parallels
patient interest in wearable devices used to measure function for their
personal convenience. While different devices vary in performance,
validity across devices has been reported for steps travelled, activity
levels, and sleep, the main outcome variables of our investigation [13].
Patient-generated data and actigraphy devices have well-documented
uses in other medical specialties [14,15]. However, the application of
this technology to surgical patients, in general, is limited and in post-
mastectomy breast reconstruction, specifically, has not been described.
Our report demonstrates that sleep patterns and activity can be
measured after breast reconstruction without distracting variability to
mask the overall trend. Wearable technology appears to be a promising
adjunct to traditional post-operative patient reported outcomes

Asian ] Pharm Clin Res, Vol 15, Issue 8, 2022, 124-126

Table 1: Demographic and medical parameters of study

participants
Variables Immediate Immediate free
expander (8) flap (8)

Mean age (years) 49.2 (46-54) 48.6 (46-52)
BMI (range) 23.7 (18.7-27.8) 28.6 (21.8-35.9)
Prior radiation None 2
Adjuvant chemotherapy 0 2
Adjuvant radiation 0 2
Smoking 2 4
Complication 1 0
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Fig. 1: Post-operative steps taken after free flap breast
reconstruction relative pre-operative baseline
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Fig. 2: Pre-operative and post-operative total and restful sleep
hours after tissue expander
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Fig. 3: Pre-operative and post-operative heart rate variability
after tissue expander

measures. The resultant objective data can be analyzed and compared
with validated patient reported outcomes, allowing for predictive
modeling, and aiding in future patient decision-making.
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CONCLUSIONS

These data demonstrate that actigraphy data would be of interest to
patients making breast reconstruction decisions and that the data can
be successfully collected to inform decision-making. These findings
indicate that surgeons may underestimate the impact of surgery
on physical decline and, consequently, may undertreat with venous
thromboembolism prophylaxis.
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